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1 1 

mi<^^^<^ (0 0 0- 1) fj-^^ymimLxmM'^tynim-r^'m^i^^\^fz&^ 
^#o^B^<D (0 0 0- 1) :f]-^ymKM\^rm^<7)^yni:mir^mi:'m^LfzBm 

ti)l <:><DWt 

i:s^<7)>fk'^t»t?^^^'fbS^^»#tt-^^i<7)«M<^^'fl:S*^ 

mw(^B^n<D (0 0 0- 1) ij-if^ym^^ML,xm'^<Dtyn^^-f^m^iim\^fz. * 

-rr yjf 

(0 0 0- 1) 5&-**^^®t^MLTp;f^<7):i-7:^'Sr^1-'?.®*?^^l-3t> 

t^#<^'(b'^t)T'*;s^'fkS«=^**ri:1-;i»^i<7)«mMoR'fl:S«^ 

^'f*:<75!g^H<^ (0 0 0- 1) Jtz-J^^ymt^^tUTFrJe'^^^^l^^t-f-^ffi^r^^^U^. 3 
V ^ 'Sr «2> 
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mmm*' l O m/h m±T'**^m^Kt?3^^L7ti t i:^tir^mM^2-^-h 5 

m^<^^^ni^ m%^m^B(D (0 0 0- 1) :^-:^^ymi.zi^Lxm^(oMm^-r^nx-^:o 

I^IBK'J 7 h^(^^mxgt'*5lt^mJl(^^Kh^/iO«^iiSnii)K^n 0 //m/hm±-e 
1 2 1 

trlB*^ t Htf IB K U 7 h ^ t <^ ^ 7 T ® «: "fi^^-f ^ X® «r :g ti^i" ^ 9 IB« 
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[0 0 0 1 1 . 

i C) fj:t'<D^^ V'^^ y-f^mi^MW. (S i) tiJt-^X^ 

m^^M-ii^4-^<^j:^> i:v^^#igt7&***o t/cT&^oT. mtiffl^^ 

;5>o -^Ox-if. S i 0 kVO^^WEEp i n^J^^f K«^^<^^^> JH^I^jm 

1/2 oijJiTt]S^"e*;2.o m:dta**s i<^p i nr-( t-v<Dmiy'5&.riz 
&mx^'S^^)^^-<^^-:f^^ <sm-e§^o s i cop i niJ^^^- Fm^ic*) s i c 

On p n hyVS^^^^S iCOSIAFET. SiCOSI J FET^j: 

10 0 0 3] _ , ^ . 

s i co^B%o*^®o 10 0 Oil mi (OS i comMi(oMmk^yKrxo 

^z, M®0 (0001) >";3>'Mli: (000-1) * --"K:^® 2 *«#«-r^o 
-I*l<7) r-J itn-^X$>^o ^tL«r®tti:v^^o (0 0 0 1) -> V =i 1 ti^B^H*^''> U 
=ry (Si) xm^^iifzmx^^o (0 0 0 - 1) *-:^*>®2 {±^H^B*^:^'-**> (C 
) X^^^fifzmx^^o nm<DV-^-^y hX^^&m (N) ti. (C) 
Smt'S^^-eS i CO*§B%^:'t::^i9i2.itt;2>o v"J 3 VC^^^^tLTV^;?. (0 0 0 1) V 
';3>®ll±, 3!7->KVC'7^$g$tLTV^;5, (0 0 0- 1) *-'i^>'M2 tJt^LT. 
{zMfix\^-^^-y^><oA-^^{}^-^j:^-fzib. mm (N) --og^75-miJ$tT'l^ii?eKo^^°^ 

^^7i»^ (0 0 0 1) '>';3>MU-M^^^>o-e^;6o 

®;5-ib0 7!7-5K>' (C) 0«7j»5B>n5. m^^mmkhiXXX^t^ o ^<r>iz^. ilt 
O^SiiSf±5~l O/^m/h fc'Sr^o ^ ^ , 

S i C-C±l50fi&*0/NM^-7#«^kmi=-^<«-r*i:iJi. ^T^^Si (0 0 0 1) v 
ij 3>ffil:6-?jO:t7^^*«8St?**Ml a "bo J: o nMO 4 H- S i C 

=^»JKt^fflv^^o 4 HMO r4j (iJ!F.^^a^^^4ii^Wt^^*SH^H«^=S:^t^ THJ {± 
y^^B^a^^-To CiO*KO±iC'fb^^^«^ (CVD^) 4rfflv>-c. mEMBtl^islt 
;g.m#*J^^a-t^^ci60S i COKV7 hJi^r, 5-1 0;im/hOfi£«^ffiT-3:-tr^^ 

[#^#K=:5:iJ^ 1 1 W^^lLltmm. i Cfit^l? iil^^ffiJ s 2 1 8 - 2 2 1 

[^#11=5:^21 A. K. Agarwal et. aUMaterials Sc 
ience Forum Volume 3 8 9-393.2000^.1349- 
1 3 5 2H 
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>K';— A 3 8 9 - 3 9 3 (2 0 0 2) ^ 1 2 5 9 - 1 2 6 4 H [M a t 
ertaTs Science Forum V o 1 s . 3 8 9 - 3 9 3 ( 2 0 0 0 

nn 1 2 5 9- 1 2 6 4] X'm.-^^fiX\.-^2:^iz. mShO)^U^'-y^mi^m^i-M 

S2 ovQlIu M^^mE^AVf fil 6. sv^s^cjjo j^Mf 
*#^« ^ ^ ^ =^ S fi^ ^ ^ ° 

R^3#^Wtl-;2>^i<^SmMo^^t:^^^^#^^a"H'^ (0 0 0- 1) ^7ii^ 

^>fbS#«:«*ti:-r'6^1<^^^^<^^'^'i^^^^^^^^«'^ (0 0 0- 1) 
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R^mm^muti-^mi<Dmmm<Dmmm^m^<^^^B(o (ooo-d 

mmm ^mvit^^m <DmmMoyRiYMm^M^<^^^n ^ . m^m^n <r> (000-1 
K >j y Ym(o±.\,z. m 1 x{±^ 2 <^smM<^R^kS*<^^s#il<^^^^'^fc < 1 o(^^ 

^ '> ^ ;H^'^-f5M^ ^^ftj-r ^ i t T&^-e § . ^* t LTJiH:^|6]mffi^'fl:=S: C - ^ 

^<7)± o It ;S CI i: =5: o T ,5^ #l1^Jt ffl L T ^ V 7 h :c 7 

a:.>'y-7U >i^R 2 0 (1997) II125-166H [Materials Sc 
ience and Engineering, R 2 0 (1 9 9 7 ) 1 2 5 - 1 6 6 ] 
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*^^ty7n-^«{4^B^aO^:^ifi^'Sit'5; 10 0 0 11 

. 10 0 0 11 ®n¥ff^^^a<^«m^Bi^^^^-^^^o --^^^^^25? J 2^2-1 

} ®nM'5:^ifij<^^ft-e$,^. loooii mtmw.^j:\^^<^m^<Dmmi3\^mw^ 
^— 10 0 0 1} B^I¥^T^^#«1-*^«^^•^'*'5^ mLit^^-ryy^ 

if) (± . § v^^« I- ^ X 7- 7 n - ^ft ?r ?PM1- ^'-^^^J? 

<M#LTU^^o iitfe*D^*^'^>^iit (i^#i§lfefnE) *@x.*t-^^7C^^^t*^, J 

metr^-rS i CO^B-Hl^i3V>X. (OOO-l) *-**^'"^2t4 (OOOl) vUrx 

(0 0 0- 1) *-5K>®2T'{±. m-<^S i -C€^ 153'i=-e^:-r^^ l^?-®<^rpj 
$07.x<>':^ 7i)m«£fi^#v-7&>\ (0 0 0 1) ->'J n^'® lT-(±. 2*^vj{4 

4^^g<^^$0>^x^y:/7&«$tL;S,o -tt{4, (0 0 0 - 1) :^-^*>'®207-7^ 

<^)i|ii>&-^ (0 0 0 1) i/i; 3>'® l<^7=•7;^l§<^^^^'M^^^fe<**^^^^^'^^''- 
io^i:;&-^ (0 0 0- 1) i}--if^vm2(OU^Wmmt (OOOD S/Un^SK^ 

L;6-L (0 0 0 - 1 ) 5&-5i.->'m2coei^i^l&^]St4^ ^ftitlKt^^'c^ <'e!c#L. 

i,«rJ:i9 ffl^6<li:: (0 0 0- 1) 3!7-.i?>m2 oBl^^^^iS'S::^^ < "C'^ -tL 

irc^^S^^^. SiC^a^O (0 0 0- 1) *-*'i^2lC^UTjjOj7j^^J 

1 ^r^ h ^ ^ (^iiin*:&* 1 0 ^ * t ^ 1 5t ! ?t5 1 k ''°^5IS?i 

J: o -C {4 3 m / h m± <^ gSmilK-e ^> <^?*^ ^# i tS^-C § S o ^SiSE €r if 

JilT> ■:l^%'^<r>^W£9Mm^m 1 :6-'bEI6 =Sr#RB.LTrai-*o 

<^ 1 

[0015] 

m 1 ti:*:^B^<^^^V>3^-9^#'f^«i=-<^^l^Mf?!lt?*^ P n (pin) ^f^^'f ^- 
K(^if®lil-C*^o ^fc^Mini-Cii, musw (0 0 0- 1) ii-^^ymii-hzi^(n>^-7n 
^r^>onM (^1 t^SmM) <^4HMS i C«:fflv^fi3fe«2 1 <^ffi (JilTC® i:P?^) -t 
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5/ 



1) iti-:i^ym2:!)-hnme ism) <D:i-y^^'b^m2 ar-^&o ^m(Dm.mmKit. 

mt<Umi-^XoK. nM4H-SiC. pM(^20SmM) 4H-SiC«:M^^ 
J±> lO 0 0 1 1 Sfc^oTV^^o 

';3>Ml>&^'b8S<7):t7^^'S:*)OnSl<^4HSS i C =Srfflv^/^^ft^<^M 1 a (^T^i^ 

4H-S i C25:t^>M4H-S i C *M^^l^^^->^^^^*^-^-^it^^^P i n^-g" 
^^:r-F*m<^-r^c. 5//m/h<^^mii]Kl4p i n :t - K<^^^X^-C{i-^^ 

m2 1<^^^V^^K»±8X 1 0 1 8 cm- * . J?${44 0 0 A/m-e*;&o *V - Kt^S: 
;bmi2 1<0±K. CVDfetlioTM^K-T'nMS iCii (nM^*;) 

K-ypMS i Cii (pM^ftS) ^JIll^-^^°i5'^->^''l'^*"^'^^"^^° nMfiK:^ 
Jltc J: ^) . HI ti^-t nS<^^^'-;' 7 2 2 nMO 7 2 3 ^^^^l"^ o 7 
Til 2 2{4Kt--M7 X 1 0 ^ ^ cm- 3 . mJ?li 1 OfJtm-^h^o A-y 7t® 2 2« 
.K^-rL^>'£^^-e{±=2: < itL«r?^fiKL^:V^^^^)^^o KV 7 h® 2 3 14 K-:f--Mlt 5 X 
To^ ^ cm- 3 . MI¥(44 O^m-e^;&o t/i. pM^SSt^J:'?. TZ-Kt^^p 
M^-^® 2 4 h p+M::3>^i^ Ml 2 5 ^?^SS:-r^o pM^^)12 4 iiT ^ -t 5 
XIO^ ^ cm-^> m)?{41. 5;zmT'$>^o p +M=^ > ^ > © 2 5 t4T ^ "/^^ 
^1^,1X1 8 cm-'. miytiO. 5;um-e*^o ^^2 1 ^ CM±;::A^;' 7 r J 2 

2. KU7hii2 3. pm^^m2 4Rxfv+M^>'S'i^ ym2 5%:m^^j^y<^iem^^ 

U^ff^tVX. (SiH4) :S.r>Vo/>'> (CaHs) ^/ 

TihtTM^ (N2) 1; ^^^^t;v5 ^-i^ A (A 1 (CH3) 3) ^m^^^o $ 

T^'i^^ VT*'^^ L-CTlc^ (H2 ) ^m^^^o ^*'^<^»iEl:ti^ seem (standard cc 
p^r minute) XH. s 1 m (standard liter minute) "^^^-^ J^^jJ^lll^i 

m-To »«2 lOMtil 5 5 OVKUtzfiX^^. ^s^^ >/N'-(^OffitJt4 5 . 6 k 

(1 2 s ccm) . (30s c cm) ^XfH^m ( 1 0 s 1 m) «r#«&-f^o 

KU7Mi2 3<^MX^-e{4. ->7> (3 0 s c cm) . fu^^y (1 2 s c c m) 
. ii (0 2 seem) 5Lt>'7|c^ (10 s 1 m) ^«^^o ^StSNF^Ji 1 6 O^t?* 

P2S3«-^Jg2 4<??5^^X5g-Ct4. i'^V ( 3 0 s e c m) , -fu^^y ( 1 2 s e c m) 
. > vf^^T;t?-?A (1 5 s c cm) 3ty^7|c# ( 1 0 s 1 m) *«*&^^o ^M.^ 

^^m^y^i^ ym2 5<^3^^xg-ett, o o s c cm) . ^^^"^ (^ 2 s 

c cm) . f i;^^;1'T;V5-'J/A (3 0 s c cm) S-U^tK* (1 0 s 1 m) 
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^«OS i®t-yN*-;'7T® 2 2^5^^-r^X^-C{±. (1 0 s c cm) . ^d^n 

y (3 s c cm) . mm no sc cm) ^g.iy'^TKK (1 0 s lm) ^rffi^i"*, 



{i 1 2 0:^-e<b'5>o V ^ /o 

. 7 ^^2 3 *5^^i-*X5g-e{i. v-^^ (1 0 s c cm) . ^n/NV (3 s c cm 

) .mm (0. 07s com) iSiXfTi^m (10 slm) i ^ o mmmmi± 4 B 0 ^ 

*Xt 2^ ^ o / \ 

PM^-^Ji 2 4 (^?^^Xfi-et±. ->7 ^ ( 1 0 s c c m) , T^n/N'^ (3 s c c m) . 
hU^fZr^^^^'i^A (5 seem) RXfii^m (10 s 1 m) ^rffij&f^o 
1 8 ^ ^ 

p+S=i>°^i^ >ii2 5C05^^X@-et±. ->7> (1 0 s c cm) . J 
cm) . h ^^;VT;^?-'^/-i- (1 0 s c cm) :g.tf7K* ( 1 0 s 1 m) «r«*&i-So 

ti'mA^t^y^^^y^y^ (RiE) ^--J^^s iC^e^^'>^;w'^^-^j2W^^ 

. 5^mtX:^y^yWfz. ;L(Dt^(D-^^i^Umt\.X. C V D J: o TiSH Lfc S 

012 5 0 //m> g^^O. 7;um<?)pMjTE (v?^>i!^^/3>' ^ - 5 - v a > -^^ 

»X<D^^)\^^-i±3 0-4 5 0 k eY(Df^X6Wimz^^. b - ^ Jl/ K-X1:« 1 . 2 
XIO^ 3 cm-2t?*^o JTE2 6?^^^JC{±. j T E 2 6 <Dl^Xmf>'^ ^ ^ ^-^^ 

^77T^h ()¥$5/.m) *fflv>/Co aA^:^->c^fStt^b(0-^^«i>«^MSS:7;V=<'i;* 

;^#iB^4'-ei 7 0 ox:. 3^<D^^x^^fzo T--;vom> iasi 2 o otc. 3i^ra 

^i^l 10TMi::N i (j¥$ 3 5 0 nm) =lr?^5S; L * V - 2 8 i->2.o P 

hJf 2 5±t-> Ti (f-iJ'V : JI$ 3 5 0 nm) iiAl (t;V^^2.A:JP 

$1 oonm) oym^^firiL^mmv. Ty-vm.m2 9t-r^o '^^-I'fS^llt 

. Ti@29ai:Al®2 9 b **^«fiS5$tLTV>;&o St^tCl 0 0 0 "C-C 2 0^ra<^^^ak 
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#M 2003-405259 



^--J : 7/ 



;V5-'>A^:i-V'ftAtcJ:oTpSJTE2 6=^?^^L/>:7&^ ^"Kn^ (B) O^^yUX 

(Iim^7K¥:^|SltCl£7&*;2.^) ti. i--<-C (OOO-l) *-**>B2*-(b 8EO:t7 
^=Sr^oM2a (116) H^trt**o"CV^-5>o 

iiw^ P i n^^^^ ^ - K 7 0 (^itmati 3 5 0 0 «9 . 3 • 6 

VX'^^o ±m<Dv> i n^-g-^^f K7 Oi::M:^IfiIt^mMEl 0 OA/cm 1 J 

^^2fi. (0 0 0- 1) ^-:^>m2i)-h sm<Dtyn e^^^ 

nM«04HMS iC^^K (C®) 2 1<7)®2 a±l'?^^L/cp i n^-^tJ^-f ^- K 7 0 O 

mij\^mm^m i o o a/ c T-(75®mF^^itttii^ i NFF^®mf^<^M:^iisi^ffiM a v 
f {± 0 1 V iiJ.T-e (5 ^ t'^^^-'Sr o o t'. m2(D^vyx iimmm,s.mm^ i o 

0 {i 1 ^ ^> 15 ^ ^^'fli * ^ ^ ° 

il^t^^kmm<^v i ns^^-Y^- K7 0 Ir2;^S^llf 

m)±#i4=^^i-o ^3 75-'b:b:i>;2> i^i^. 1 0 0 A/ c (m^iilti 5 

5A) T'(75jIII:iJffi]mEMA V f 1 6. 0 Ve^oytio |tflBiimK^=^tro/>:^'f 
t^^. S i®«rfflv>/cJk«efflOp i n^^i5^^:t-KlCi±a;i^5^Pfi^7rci-4 2 2 nm^ 

miOidlc. 2ts:^»JOS i cop i n^^^J^-f K-CJiJllM:^|fiimBE^'fk**i5fc ^ 

im 2 mmmy 

[0022] 

m 4 ^- 94^«i^^i=-<^^ 2 *WJ-e^ ^ . n p n ^- 9 h 7 > 

y^iJ' 5 0O®fMiaT-*;5o :$:^M^J-C'^> g 6 ICtfI" i 9 l^. (0 0 0- 1) J 

-;}?>M2)6-<b8S0^7A^<^M2 a (IJXT. Cffiiiv^^) =S: ^> o nMO 4 HM S i C 

M4H-SiC> pM4H-SiC. nM 4 H - S i C <75Jl#t?®il»t::^l^i5' ^ 
np h^VvX^ 5 O'Sr'fWLf^o _ 

^/'Jt^ffl<^n p h^^v'^^^T^^t LT. HI 7 t::7P-r (0 0 0 1) v 

';3>'Ml^^^8S<^):t7:^5<^Ml a (J^IT. SiMtv^d) =gr 'fco nMO 4 HMS i 

mt^o p^iin^O^^S^-^® (EI4'7K¥:^lSjiwi2;*«S®) lOOOll Mt* 

mmi^2 004-3123049 
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2 t KV 7 5 3 ^^m^-2>o K'J y ym S 3(^±tCT;W5 ^^^P?? - ?S-I2 
-RJ15 4 Sir/MK-ynMS i C^cOnS^S® 5 5 t: iJ' # v ^ 

S K?-Sk 7 X 1 0 " ' c m- 3 . mm^t 1 0 m-C^^o K'^ ^ ^f ^ 3 F J- J 

S5 4tiTiJ'-b7'^^^J^2Xl 0^ ' cm- ^ > Klf ti 1 m-e^^o nM^^M 5 5 it 
Vi—mmmiXl 0' ' cm- ^ . mmitO. ? 5 ;um-e*;So ^^'•^•7rlg5 2, 

<migi-^o*t3^*^^i:U-t. (SiH4) Wfu.^y ^/nl ? I 

,.*_^s->l.ptrxi:L-CM« (N2 ) :5tU^>U^-^;VT;V5-'>A lAl (CH3) 3l 
*fflv^;&o t/c^^';T5!r>^i:L-C7lC^ (H2) ^Srfflv^^o s c cm ( 

standard cc per minute) Xii. s I m (standard liter minute) T"^-to f J'^^^i^ 
P a (kilo pascal) X^^. &.T<DUmr.i^^^X. ^^^Jl^^X^^f ^ 

6 k P a IC-K/ctLTV^^o 
[0 0 2 5] 

/N-/ (1 2 s c cm) . (3 0 s c cm) 25.y^7K* ( 1 0 s 1 m) ^^f^-T^c 

KV7hiS5 3«^XSt?ti> ->9>' (30 seem) . -^^^^^l J ^ ^ s c c m) 

. mm (0. 2 s com) s.t/7ic^ (10 s im) ^^m-t^o mm^mite o^x^^ 
h'jpt^^vT^v^^-^A (6 s c cm) jsLzfu^m ( 1 0 s 1 m) ^m^-f^o mmmm 

nM^^^S 5(0«X^t:'{i. 'yyy (30 seem) . fZ'ln.Sll^il'^^ 
. (3 0 s 0 cm) RXfTi^m (1 0 s Im) ^^^^f^o ^ItS^f^ti 3 ^"C*, Jo 

F«30JE:d{i5. 6 kP al3'{^/cttTV^;|>o 

V (f s c cm) . (1 0 s c cm) RXfT^m ( 1 0 s 1 m) *««&i-*o ^akaNpW 
1 2 o^-e^&o 

[0 0 2 81 

K1J 7 hJ15 3 ^?^^i-^X5g-e{±. v'^^ (1 0 s c cm) . T^n/N'V (3 s c cm 
) . i5 (0 0?Tccm) :R1^7K^ (lOslm) *««&i-*o ^atSNP^ti 1 8 0 ^ 

MS® 5 4 <^?^^Xig-Cti. '>7> (lOsccm) . -zTu^^y (3 seem) . 

(2 s c cm) RrfH^m ( 1 0 s 1 m) 5:«i-So ^Sk^^F^Ji 

nS^Ws 5<^?^fi£X@-eti, '>9>' (1 0 s c cm) , -/n^^v (3 s c c m) . 
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mm (1 0 s c cm) Ri/Ti^m (i o s im) ^m^-r^o ^smmmits^-c^^o 

[0 0 2 91 

tT. M^tt-f ^>^-^^>^ (RIE) iZX^ nM^:^ii5 S^iPil O^m. ^^0 

7 5 tr7^2 3 AiinT-^y -3^5 ^ h ^ ^ n Mfifcft/i 5 5 ^r^^-fo R 

*I E(7)J:--;'f->i5^55f^t^t±CF4 tOz E*{±0. 0 5T o r r. 2 

S i 02 1^ (H^ 1 0 Aim) ^rfflv^fco , . 

^tr. ^-7><Sitt':fev^T^^^g|^fi^^7^>:*:)t;:> KJit^^i^ ^^y^y-^^.^ (RIE) 
^-y-Mt^-r^o R I E<7)^u/-f->i?'**:^t'{±CF4 h02 =Srfflv^. ffi;^3fiO. 0 
5T o r r> l^JS^femtJ 2 6 0^<D^i^Tm^m 1 m ^^"^^'^ ^^-^ -^^^^^ :L(Dt^<D 
v^^'^J^fctT. CVDi;J:oTii«L/cS i 02 m 1 0 //m) «:fflv>fc:o 

[0 0 3 01 , 

^-y^.c^nV:?'^ b^J^5 7{iili^3 ;/m-eJ^5 fcOF^Riti 5 /£ mX'* . pM:«' 
- KU ^^i^*5 6<^ipit± 1 5 0 ^mt?ab^o ^$fi*i-0. 5//in-e*;S>o p®:^r-KV>' 

6. ab^V^ti^-^*^^' >'^^ hW5 7^^(75 A 1 :j->'iiA<^J^^-^>'^*'-{i4 
0- 5 6 0 k e VT-*^). h - tJ' ;l/ K-Xiti 1 . 0 X 1 0 ^ ^ c m ^ X'^^o 
i^At^v7>^Hf±> CVDtcJ: J)5^^t7tS i 02 m (J¥^ 5 //m) «rffiv^/co * 

leoor^ mm5^<D^j^-^^if^tzo t^-i^<o%.. ^^^w^^-z-^im^o-y^ 

[0 0 3 11 

-^->!.S^5 9 ^l^m-^o tfz. ^Mit5 5 tCN i ^^ifUTJ^? •;/i5'm^6 9 

iW'J^i-^o 1 0 0 Or^ 2 0^^<^M31^fi^o-C'?-tL-rtL:t-5 •;'iJ'^^^?^^ 

L/co mkiz.^-y^wm5 9S.i/^^ y ^'m^e 9'SrT i/Aum®7 o-eaoT^m® 

»«:?^^L/co g^^^<^:^^^fi3. 2mmX3. 2 mmT'* ^ o 

JiA 1 ^:t>-aXt::J:o-C*'- K'; >i5^5 6 *5I^^L/:::6^_B (iB*) -(t^mX^M^^ 

fzm^-^-i^mm(D^^T!)''^^o tfz. n p h^^'v:^^ 5 Olw:j3l/^-C{±. S 

no^-^ffi (llIf7lc¥:^^(S]t5lA7&^**M) it. ir-<X (0 0 0- 1) *-^*>M2 

[0 0 3 21 

'f'^mt/cnp n/NM*°-9 hyvi^;^^ 5 0 OiH-ffiti 1 4 0 0 VC^^o :^->^^W:8 
vJ^iJ' 5 0 tw^-J<>m«f£0. 6A. =rl^^^m»it7A (nl^i^ ^mWi^ 1 0 0 A/ c m 

mmm<^aT> n/M*°-7 h^^-s^j^^j' 5 ox-ti. iimp*&itf^^ i«^F^a^^^*>=^^ 

^tlttiS. Omncm^ t?*l3. JI|l:&IfijmJE<0^'fI;{±i5i: ^i^''fe*"^^^o Jt|!^|iJOnpn 

h 7>y;^^'jrov^T^)iD;g^tc, 3 V 3^ m»f&^'j^ 1 0 0 A/cm^ -esmu 

m-Ct±8. OmClcm^ X-$)^fz<DiiK 1 ^^(^iim^ti 1 5 . Omacm^ fc^'tl^:^ 
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10 0 3 31 

mmx^^o ^nMmxii. mif^i)m6i^isiif^ (ooo-d *-5K:^®2d-^3. 

iq^^) ±t^> mJl<^^FBl (h) mfzy)(Dmimmmi)^l 5/im/hT% pM6H-S iC® 
nM6 H - S i cm. pM6 H - S i C^<7)J1|M#-C'3 o<;oil=S:J^H°i5'^v■v;^^ft$•€• 
^y^^:fo\^iZjKii^:hm) lOOOll mttj:<>X\^^^o ^mmm<D I GBT titWtir 
;b fzifXDitmm I GB Til^J.T(7) X d ii^YlF^ir ^ o mijmm 7 Kidif^ (0 0 0 1) 
V nv"® 1 55^<b 3. 5m<^^yMe<D-mi a^^'^OnS^^e HSS i C^fflv^/c^;^ (m 
T. S iW^'Ktnf.S) -tl^. 5 fxmXh<D^m^mx. pM6H-SiC;i. nM6H 

-s i cii. pM6H-s i cm^^m^Af^^i-^o 

[0 0 3 4] 

^«6 1{±. ^]kl^-V-mKX-oXm^Lfz^ y::fy (OOO-l) ij-yt'ym 

^*«6 liinM-r^ l»${i4 0 0 m. ;^-;V^MJ^-St^<}: o-C*i6/i^^ U 

t±5 X 1 0 ^ 8 cm- 3 X-*);&o C:<^)±JC. CVD^jrJtor. T^W^-'^A K-:/pM 

s i c®. a^K-^nMs i cm. TJV5-'>A F-^pss i cm(o=.m-^'^mm\:: 

j^i;>^v-\';v^ftL/>:o pMS i CSiiH 5 <^^n*-;/ 7 rif 6 2 t K'J7 hii6 3 t^S^^S) 

0 7rS 6 2 (iT^'-fey^^Jl^l X 1 0 ^ c m ^ . Hi^li 3 // m-C^ -So KV 7 
hS6 3 {±Ti5'-fe7°^^^;g^5 X 10^ ^ c m" ^ ^ MJ?tt 1 5 ;um-C*So t/c. F'J 
7 hS6 3<^)±t'?^^$tLS nM^ftJSe 4fi K-f-^-S2 X 1 0 ^ ^ cm ^ . HJ^ti 
2 /um-e^^o nMSiie 4 (7)±t35^^$ p M^S^ 6 b\tT^^^^^^m\ X 

1 0 ^ * cm" 3 . ^JlfiO. 7 5 ;u mX^^o ^^y7rm^ 2. KU 7 bil 6 3, nM 

[0 0 3 5] 

'>9> (SiH4) -RXf^u^^y (C3 Hs) ^fflv^^o K-^N°>' Uxa^ 
(^2 ) V^^;vr;v^^'>A |A l (CHa) 3 I 'S:fflv>;&o t/c^^Ur:^ 

LTTic^ (H2 ) =S:fflv^;So #55r;^<^iiS:li> seem (standard cc per minute) 
Xli. s 1 m (standard liter minute) T-^-To JElJfi. kP a (kilo pascal) xm.-f 
o mToUi5gj':fev^r> ^if:kcr>^%s(Dm^it\^fzi)^o^^<^^^^^^^'^^'^o 
KT^Mfil 5 5 0'CKmzfiXi&^. > ^"^-W^tJ^tb . 6 kP a iC-fS^/ctL 

[0 0 3 61 , ^ _^ 

*5K6 1 OCMJC/N'y 7t)»6 2 v't?^ (30 seem) , -fu 

(1 2 s e em) > b V ^ ^;^7;v^ -'t' A (3 s c em) :5.(y*'7l<.* (1 0 s 1 m) 

=£:tt#&-r*o ^JtS^F^iil 2:9-e*;5o 

FV yVm^ 3 0?^^Xgf «> v'^ V (3 0 s e cm) . 'fnj'^y ( 1 2 s c c m) 
, h V >f-;VT;V5 ^.-J^A (0. 1 5 s c e m) S.t;*7K^ (10 s 1 m) ^^f^-f^o i!!k 

S^K{± 6 0:9-C*-So 

nM^ft®6 4<0?^^X@-Ci4> >'7>' (30sccm) ^ T'n/N-V (1 2 s c c m) 
. (9 s c em) -BLXf-^m (1 0 s 1 m) ^^t^iT^o ^HkS^HJi 8 ^t?*>^o 
[0 0 3 7] 
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pm^M6 5 05^^XSt:-»±. (3 0 s c cm) , yu^^y (1 2 s c c m) 

. h V^^;vt;V'5^'>A (3 0 s c cm) S.U'tK^ (10 s 1 m) =S:tt«&-r*o HBM^ 

[0 0 3 8] 

m^^o ^^KOiaStil 5 5 0 t:iC't^fwtLT^>9> ^3S-?'^>/-^-F«9<^ff:^Jfi5. 6 k P 
a Ic-fll/ctL-CV^So 

m^(DS imii'^'^yyrme 2^1lfmir^i:^X-li. vv> (lOsccm) . 7'^/^° 
y (3 s c cm) . b U ^^;vt;1'^ -"^-^ ( 1 s c c m) ISlX/:^^^ (10 s 1 m) =£r'e^ 
i^-r ^ o ^StSBtF^ 3 6 ^-c* ^ o 
[0 0 3 91 

KU 7 hJi 6 3 =S:M-r^X^t?}i. -y^> ( I 0 s c c m) ^ -fu^^y (3 s c c m 
) . h p< f-;VT;V5 A (0 . 0 5 s c c m) Rt^:^^ (10s 1 m) =Sr'K^1-'2>o 
^aSBtF^ti 1 8 O^X^^o 

nm^^me 4 0?^^Xig-C{i> (1 0 s c cm) ^ yn/N-V (3 s c cm) . 

m.m (3 s c cm) :s.t/7K.* (i o s i m) ^^^-t^o iskmnmitz 4:9-e**o 

pS^fiiie 5 0?^^X^I-e(±. V7> (1 0 s c cm) . T'n/N-y (3 s c cm) . 
h V >f^;i'T;v5->i7A (1 0 s c cm) (10 s 1 m) *tti^i-'2>o ^iJLSBtF^ 

±^<^^8LllJ'i «9x Jt^ffl<^P i n^-^^-f KffiOS i C ^ ^ v ^ ^ 

-^i-^N^-etL-rtLtcmTlcl^iH^-t-SSPX^M-ri-^t^i f)llltc^i-2^*i&#iJOI GBT 

[0 0 4 01 

ClOJ; ^ izLXi^UVfzS i C J^tf ^^i^^-'V'^ J^-^'^^^'bHI 5 iCTpci-^itO I GBT 

6 0 ^ri'i^Wk-t^o 

[0 0 4 1 1 

VmMi:^^i-^fzi(>K. R I Etc J: 19 p +^«J1 6 5 t n 6 
yVLXJieSa. (ll5-eti2o) ^^tt'&o >^JC?L6 8 a OOTtCMO S^it^5^^1" 

[0 0 4 21 

^^Lfz^^mM<^ I GBT i:. itmm<D I G B TCOitmJEti 9 0 0 YX^^o 
mil Imncm^ X^y). nl^i^^a^^ y^mm&H-l 4 VT-^So MI GBTIC- 

mMm^(DMux<D=iu^ ^^^^ij-yyi^-'^'^M^^i-zo :^mmm<oi oBT-^fi 

IGBT-Cti. iimii:t^<^:3 y ^'mff{±- 1 4 V;^co/c<^lw^rtL. 1 NfF^jI 

[0 0 4 31 

^'iW^mtrm^^titbiz, iim^<^I GBTomiie 8. 69S:fife*L. S i C<^7 
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fl^{i±I^#^ifef^^::Ra^^^^'2>^><^t?^i*<^ SIAFET. S I J F E T. ■^^'f V 

GTO. MCT (Mos Controlled Thy ristor) . S i COT (SiC Commutated Gate 
Thyristor) ^ EST (Emitter Switched Thyristor) . BRT (Base Resistance Contr 
oiled Thyristor) ^Ji t(D^m(D 4 H- S i C^nM i^mm'^mX'^^ 
o Mf^^j:f)'^h. RM^ttO*^ (^?ax.{fn p n h y^'J^^^KMir^ p n p h 7 Vv^:^^ 

) *if(?5#jffi>)4 H-s i c^^M5J^-7f^^^c^)^?^f&ffl■^r^g•r-*l9. 6H-siC*f 

10 0 4 41 
10 0 4 5] 

[mi] :*:%I^<^^1«M<^P n (pin) ^r^^- K(7)ifmilI-e*^o 

[1112] :^^m<D^immm(7)p i n^-f:t- K<^iim^$&B#t i^M«m<^m»ft 

[1131 :^§km(D^l^MM<Dp i n^^'f:r-Kt, JttS^-f* ^ae? tc-f^o S i 

iYAk<o =^ ^ 1- EI ^) ;5> o 

[0 4 1 ^^m(0^2%Mn<r>nv> n/NM*°-7 b 7 v^;^ ^ <^SlfM[lt?$)^o 
[in 5 1 3 llifef^<^ I G B T <^ifM0"e* S o 

[^■i-<^rai 
[0 0 4 61 

1 ( 0 0 0 1 ) =1 

2 (0 0 0- 1) * 

2 0 p n (p i n) ^^^r- K 
2 1 ^ 

2 2 nM^'^y y rm 
2 3 nMKV^hJl 

2 4 p m^^m 

2 5 p +M3 
26 pMjTE 

2 7 m^fbH 

2 8 - 5 y m@ 

2 9 y 

2 9a T i JS 

2 9 b A IJi 

3 0 m^im 

5 0 n p n^"^^ y yyJTs^f 

5 1 ^ 
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5 3 nSKU7h® 

5 4 p S^ft^ 

5 5 nS^Sii 

5 6 T&'-KU^^^ 
5 7 >^ iJ' 

5 8 
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6 0 I GBT 
6 1 n+^^ 
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6 4 n 
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